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(57) Abstract 



A well casing junction (II) con- 
nects an upper string of casing to a 
pair of lower or branch strings that di- 
verge from each other. The junction tool 
has an upper section (13) and a pair of 
branch secticms (25. 27) that join the up- 
per section and each other. The junc- 
tion tool is collapsed for running into 
the well along with casing. To collapse, 
a force is applied to opposite sides to 
create identical, deep depressions in the 
opposite sides of the junction tooL Once 
in position, internal pitssm foioes the 




depressions outwatd to assume an ex- 79 
panded posiUon. A suppoit member (35) I 
locates at the junction and between die 
two branch sections. 
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PCT/IB99/01882 
LATERAL BRANCH JUNCTION FOR WELL CASING 

Technical Field 

This invention relates in general to the constniction of a lateral branch for a primary well and 
particularly to a junction member which seallngly comwcts the main borehole casing and the branch 

liner casing. 
Baclcgmunri Art 

In recent years, well constractkm technology has yielded substantial increases in well 
productiviiy with the spre«l of horizontal drilling for the bottom end section of the well. Unfortunately 
horizontal drilled wells provide limited zonal isolation and do not ahrays permit good completion 
practices regarding the independent production of different production zones. Research efforts an now 
concentrating on the possibility of drilling lateral branches either inclined or horizontal fiom a primary 
weU to enhance further reservoir productivity. Also lateral branches open the potential of tapping 
several smaller size reservoirs spread around from one single well without die need to sidetrack and 
redrill the weU when moving the production from one production zone to the next Tlie challenge with 
multilateral completion is to install a junction apparatus having adequate internal and external pressure 
capability without relying only on the strength of the local rock formations. 

Some prior art junction apparatus designs are based on a low angle side bianch casing 
connected to a window on the main borehole casing. Some prior proposals require in situ milling of a 
window or a section in the main bordiole casing. MUling steel casing downhole is a difficult task. 
Also, while there are numerous proposals fbr sealing the branch liner casing to the window, 
improvements are needed. One design defonns a complete junctioB assembty to offer a diameter equal 
or less than the diameter of the main borehole casing and eiqMnding it in situ to the &1I lylindrical 
shape. In that design, the junction assembly may be elastomeric or memory metal. Hjc junction 
assembly is expanded widiin an enlarged section of the well formed after a section of the casing is 
milled out 

Due to the sMe window based eorniecting link between die main borehole easily and the 
branch outlet, all these configurations offer poor intenul pressure capact^ and even more limited 
collapse capabiliQr when the junction is located in unconsolidated or weakly consoUdated fomiations. 
■rie poor internal pressure espabHity and resistance to collapsing exists even when they are fiilly 
cemented smce cement does not work weU in traction. It is dierefbre highly desirable to have a 
Junction appanaus oe&ring good inleinal pressure and collapse capability to pem^ 

the locatioB of toterd junction fadq)endem fitm the strmgA 
rock foimaiion. 

SummaixiiOii^BDtiflD 

The junction apparatus in this Invention has an upper section that connects to an upper string 
of casing. A pair of branch sections join eadi other at a junctiwi with each other and with a lower end 
of the upper sceUon. Each branch connects to a lower string of casing. Hie apparatus is forced into a 
collapsed configuration priw to running into the weU. v;iiile in the well, the qipatams is expanded 
back to an expanded configuration. While in die collapsed position, a lower portion of the upper 
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section is deformed so that a pair of deep depressions or bights locates on the outer side, the 
depressions being ISO degrees apart from each other and facing in opposite directions. Also, ihese 
depressions extend into an upper portion of the branch sections. 

In addition, a support member is joined to the upper section at the junction, the support 
member having a tail section that extends between the branch sections. The support member has amis 
that extend upward and join the upper section. The tail section comprises a pair of braces 
intercomiectedbyaweb. TTic web defines an imicr separation wall between the two branch s«^ 
and preferably has a portion of substantially constant thickness. 

While in the well, intetnal pressure is appUed to for^ die depressions to disappear. TTic upper 
section will expand in diameter. Hie branch sections move outward and assume a cylindrical 
configuration. 

Brief De58cription nf nraurinpc 

Figure lis a side elevational view illustrating a junction apparatus in accordance with this 
invention connected into a main string of casing and shown in a collapsed position. 

Figure 2 is a side elevational view simitar to Figure 1. but showing the junction apparatas 
expanded to a set position. 

Figure 3 is a sectional view of the junction apparatus of Figure 1. taken along the line 3-3 of 

Figure I. 

Figure 4 is a sectional view similar to Figure 3, but taken along the line 4-4 of Figure 2 to 
show the iq)paratus expanded 

Figure 5 is a sectional view of the junction apparatus of Figure 1. taken along the line 5-5 of 

Figure 1. 

Figure 6 is a sectional view similar to Figure 5. but taken along the line 6-6 of Figure 2 to 
show the apparatus eiqpanded. 

Figure 7 is a sectional view of the junction apparanis of Figure 1, taken along the line 7-7 of 

Figure 1. 

Figure 8 is a sectional view similar to Figure 7, but taken along die line S-S of Figure 2 to 
show the apparatus expanded. 

Figure 9 is a sectional view of the junction apparatus of Figure I, taken along the line 9-9 of 

Figure h 

Figure 10 is a sectional view similar to Figure 9, b« taken atong the 10-lOof Figure2 to 
diow the junction a{^)arams expanded. 

Figure 11 is a sectional view of die junction apparatus of Figure 1, taken along the line 11-11 
of Figure 1. 

Figure 12 is a view similar to Figure 1 1, but taken along the line 12-12 of Figure 2 to show the 
junction apparatus eiqpanded. 

Figure 13 is a sectional view of the juiiction apparatus of Figure I, taken along the line 13-13 
of Figure 1. 

Figure 14 is a sectional view similar to Figure 13, but taken along die line 14-14 of Figure 2 to 
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show the juncticm apparatus expanded. 

Figure 15 is a sectional view of the junction apparatus of Figure 1. taken along the line 15-15 
of Figure 1. 

Figure 16 is a sectional view similar to Figure 15, but taken along the line 16-16 of Figure 2 to 
5 show the junction apparatus expanded. 

Figure 17 is a sectional view of the junction apparatus of Figure 1, taken along the line 17-17 
of Figure I. 

Figure 18 is a sectional perspective view of the junction similar to Figure 17. but taken along 
the line 18-18 of Figure 2 to show the junction apparatus expanded. 

10 FigurcI9isasectionaIviewofthejunctionapparatusofFigurc I. taken along the line 19-19 

of Figure 1. 

Figure 20 is a sectional view similar to Figure 19, taken along the line 20-20 of Figure 2 to 
show the junction apparatus expanded. 

Figure 21 is a sectional view of another embodiment of the junction sppmtm of Figure I. 
15 taken along the line 2 1 -2 1 of Figure I . 

Figure 22 is a sectional view of the junction apparams similar to Figure 4, but shown taken 
along the line 22-22 of Figure 2 to show the junction apparatus expanded. 

Figure 23 is a perspective view of a support member for the junction apparatus of Figure 2. 

Figure 24 is an enlarged, partially sectional view of the support member of Figure 23 installed 
20 in the junction apparatus of Figure 2. 

Figure 25 is a side elevational view of an alternate embodiment of a junction apparatus, 
shown in an ex|»nded position. 

Figure 26 b a secdooal view of the Junction tool of Figure 25, taken along the line 26-26. 
Figure 27 is a sectscMial view similar to Figure 26, but showing die junction tool m a collapsed 

25 position. 

Figure 28 is a sectional view of the junaion tool of Figure 25, taken along the line 28-28. 
Figure 29 is a view similar to Figure 28, but showing the junction tool in a collapsed position. 

Figure 30 is a sectional view of the junction tool of Figure 25. taken along the line of 30-30 of 
30 Figure 25. 

Figure 3 1 is a view similar to Figure 40, but showing the junction tool in a collapsed position. 

Figure 32 is a sectional view of the junction tool of figure 25, taken akmg the line 32-32 of 
Figure 25. 

35 Best Mode for Carrying Out the Inventtciii 

Referring to Figure 1 and 2, the junction apparams or member II is connected into a string of 
casing and lowered into an opep hole wellbore until it reaches an enlarged section of the wellbore. 
Junction member 1 1 then is pressurized by fluid pressure from the surface, causing it to move ^om the 
collapsed position in Figure 1 to the expanded set position of Figure 2. While in the expanded 
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position, junction member 11 resembles an inverted ^Y-. Junction member 11 has an upper end 
section 13 that is cylindrical and connects into the string of casing diat is being lowered into the 
wcllborc. Upper end section 13 is the same diameter as the casing. An upper enlarged section 15 joins 
upper end section 13. having an upper end welded to the lower end of upper end section 15. Upper 
enlarged section 15 is conical, diverging in a downward direction and resulting in a greater diameter at 
its lower end at section line 10-10 than at its upper end. Upper enlarged seaion 15 has an axis 16 that 
is inclined relative to main casing axis 1 7. 

A conical lower enlarged section 19 has an upper end welded to part of the lower end of upper 
enlarged section 15. In the embodiment shown, conical lower enlarged section 19 is much shorter in 
length than the length of upper enlarged section 1 5. Conical lower enlarged section 19 converges in a 
downward direction, as can be seen by comparing Figures 12 and 16. Conical lower enlarged section 
19 comprises one-half of a cone with a diameter at its lower end tfiat is substantially the same as the 
diameter of upper end section 13. 

A conical lower enlarged section 21 also joins the lower end of upper enlarged section 15. 
Conical lateral section 21 may be the same length as conical lower enlarged section 19. but is 
preferably of a lesser diameter. Both conical lower enlarged section 19 and 21 are joined together via a 
formed section 10 which contains U-shaped poition 43. Referring to Figure 12, conical lateral section 
21 foims the right half of junction member 1 1 at section line 12.12, with conical lower enlarged section 
19 forming the left half at that point Conical lower enlarged section 19 and lateral section 21 are 
welded to each other along their inner edg^ 23, the inner edges being in a plane that contains axis 16 
of upper enlarged section 15. The shape of junction member 1 1 at section line 12-12 is somewhat in 
the shape of a peanut, with a major dimension that is greater than a minor dimension. 

Referring again to Figure 2. a lower main section 25 of cylindrical configuration is welded to 
the lower end of conical lower enlarged section 19. Lower main section 25 joins the main casing 
branch (not shown) extending below and is coaxial with upper end section 13 and main axis 17. A 
lower lateral section 27 of cylindrical coniiguratton is welded to the lower end of conical lateral section 
2 1 . Uwer lateral section 27 wiU support a string of lateral or branch casing (not shown)* A drillable 
plug 29 is secured in lower lateral section 27. The diameter of lower lateral section 27 is preferably 
slightly sinaUcr than the diaineter of lower main section 25. Uwer lateral section 27 is located on a 
latcnl branch axh 31 that is at an acute angle relative to main casm^ Upper enlarged section 

axis 16 bisects axes 17 and 31, with all ftrec axes 16. 17 and 31 being in a $m^^ 

Referring to Figures 2, 23 and 24, a support member 35 is welded to the exterior of junction 
member 11 at the intersection of lower main section 25 and lower lateral section 27. These two 
sections join each other at the lower end of the conical lower enlarged section 19 and conical lateral 
sccUon 21. The junction resembles a crotch area with the two legs being lower main branch portion 25 
and lower lateral brancA poition 27. For clarity, su|^ inember 35 

Support membCT 35 is generally in the configuration of a -Y". having two arms 37 and a leg 
41. Each arm 37 Has an enlarged portion 39 on its outer end. Tlie enlarged portions 39 are welded to 
the exterior of conical enlarged sectk>n 19 and conical lateral section 21 on opposite sides. Ug 41 
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IwdtoparBDelcolatBalbraiichaxbaiffldfawddedB ^ 
caned upper poman benveen Kins 37 ahm igBinst t U-shaped partioa 43 fined « die ootch 
bttwMB coaical l<rewr enlarged section 19 and g«m/>B i \fitml tfttkmll. 

taction aember II wfflfitJt be fennedaid tested in the exp^ 
Tlia it wffl be collapsed to the posidaa slum in rwn 1 ferpsB^ 
11 is colbpsed by a folding iittdiine (not diown) wbich bcBs ag^ 

Figoe 3 in the synunetrieal plan, causing (he side ^ to deflect immd. creating depiessions or 
blgte45.471«0- apattfioneachoaier. Bigkts 45. 47 increase ia depA in a downward direction as 
c anbe«ee Bbyc<»mpariogFigure3lDF|gniB3. Tbe shapes of bights 45, 47 will also change in a 
downward direction as can be seen bycoopaingrigBcs 5,7, 9, 1 1, 13, 13, 17 and 19. 

fa die eollq)sed positioa d«mi^ die enlarged portiooa 39 of 
aplanediatBaab8tamiallypeipcBdiaiIario«pte»aiatMsec«sead.ofbig^ S«pponmtaiKr 
35 «reii diiring the coD^ieing procesa. preventing 

pQttIoa27fiDmbeiDKfiIdedexeessh«t)r. At Ae taw end ofjuncflonaanber 11. towwinain section 
25 win be erocait^haped. wMe tower hteal aeetiott 27 lenal^ 
tmdeflected. Asnrtoofrevohaionofjuaaiontneaiber 11 Is cj^ndrical when junction 
collapsed and no greater at aiypoiaihan the outer «fiameter of i^per end seedoo 13. 

During opentfion. junetioB menber II is installed in a s^ 
section offteweU that lias been prevtonslyenbiged by reanaog. taictioa nwnber 11 wiUbe run 
while in the collapsed positioa of Figure 1. TT«n. hydnniKc pressure is aappBed to the fluid ccotafaed 
inthemaineasingandinjuncdoninemberll. A ptag (not shown) at tfw cement shoe (not shown) at 
the lower end of the inafa easbg enables lo^lranlic pressure to be 
casfagandjancttaiiaeniberll. Thb pressure causes Jiwrt i wiiaeniber 11 to eiyandlpfh^ 
v«h lateral leg 27 aovh^otitward. Ate reaeWogtUsposWon. a valve wiD be shifted at the eenent 
ahoe ID Mahle eamea 10 be panped dowremd, whUi flows flirengh the 

When it is de«h«i ID dtiB iha tearei wellbore, the opemtor uses a deflector (not shovm) to 
cansethedriUbittD entertat.nl kg27. The difllhitdrins out plug 29 and drills the lateral weUbow. 
lateral casing ofanallcr diameter than the Biain casing win be tmtfao^ 
wefflwe and supported by a hanger mechanisin in hteral leg 27. Hie lateral caafag win be cenwaed 

Hgl»2M2ihow«*taBttenibodfaeBtrfJai^ Kafinfag to Figure 25, 

jiawioBtool49haaaqiindiicalqiperaeedonSl. U|)par aeetfca 51, as dwwa to Flgne 26, eau be 
consid«ed to h«« two halves or sIdewiD portions 51^ 51b fiu±« in oppodtodireoa^ Sidewdl 
P«rtiw51^5Ibare.eoiiKgtodricalaadjotoeechotfiertofni«acylin^ Two bnneh sections 53. 
55 jotainwsectioB 51 at a Junction and eaenddowmwd as shown in figure 25. Each branch 
«toS3.55tate«ibodhaentlsaffliesane<fianeier BuftbiaBcliseetfaa 53, 55 incfines relative 
toalQngiUidmaIaxb57ofuppersection51atlhesaG»««|e.Biandisecti«.i53a^^ 
hn« an inner sidewaU pertion 53. to fi«« .1 i„|«, rfde^ 
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Similarly, branch section 53 has an outer half or sidewall portion 53b that faces in an opposite direaion 
and away from outer sidewall portion 55b of branch section 55. 

RcfeiTing again to Figure 25. a conical se«ion 59 is located at the upper end of upper section 
51. Conical section 59joins a cylindrical end 61 that will secure to a lower end of a string of casing. 
The lower end of branch section 53 secures to a string of casing while junction tool 49 is being lowered 
into the well. Initially, branch section 55 will be closed off with a drillable shoe 63. Subsequently 
shoe 63 is drilled out for drilling a branch well and rum«ing a casing liner into engagement with branch 
section 55. 

As shown in Figure 32. a suppoit member 63 locates where brench sections 53. 55 join upper 
section 51. Support member 65 is generally in the shape of a "Y". having two upward extending anns 
67. Anns 67 are rigidJyjoined to the lower portion ofupper section 51. Referring to Figure 26. 
interior portions of anns 67 will protnide inward slightly into the bore of upper section 51. 

Referring to Figures 26 and 28. junction tool 49 may be considered to have a major axis or 
symeirical axis 69. Major axis 69 bisects equally each of the branch sections 53. 55. A minor axis 71, 
perpendicular to major axis 69. bisects equally each of the amis 67. As upper section 5 1 is cylindrical 
along section line 26-26. the dimensions across upper section Sl at major axis 69 and minor axis 71 
will be the same. However, when measured at section line 28-28. the distance from ower side 53b to 
outer side 55b along major axis 69 is considerably greater than the distance from the outer surface of 
each am 67 measured along minor axis 71. 

R«feiring again to Figure 32. support member 65 also has a web 73 that joins each ann 67 and 
extends downward. The upper border end 74 of web 73 is a straight line, with stress relief notches 76 
at each comer where upper end 74 joins an am. 67 with a radius 75. While moving between the 
collapsed «.d expanded positions, anns 67 wOl flex at die junction with web 73. thus the stress relief 
notches 76 with radws comers 75 reduce strain concentration. 

Web 73 extends sideways widi ribs 79.downward from anns 67. Ribs 79 are connected to 
each other by web 73. resulting in what may be considered as a taU. By comparing Figures 28 and 30. 
it can be seen dMt at upper end 74 near section line 28-28. web 73 will ibnn the separating wall 
between bnmch sections 53. 55. The inside wall portions 53a. 55a along section line 28.28 coincide 
with web 73. As one proceeds dowmvard. however, web 73 becomes a discrete member spaced 
equldistam between branch sections 53. 55. as shown in Figure 30 with nl» 79 sticking out When 

jm«ion lod 49 i, under operatli« pressme. the upper sectioii of web 73 . where it is the separating w^^ 
between branch sections 53. 55. will be highly loaded white being Umited in its thickness by the 

fequireddriftofthebranchessections53.55 andmightumleiipplasticdef^ Tospreadthe 
load over a large area, instead of concentrating the highest strain on a single line, a constant thickness 
section 80 is fonned in web 73. As shown in Figures 28. constart thickness section 80 is a flat section 
Iocatedwithinlhec««erofwcb73betweenribs79. Constant thickness section 80 is rettangutar ami 
extends downward from «9>per border end 74 for a selected distance. 

To move junction apparams 49 to die. collapsed position, shown in Figures 27. 29 and 31 
defomung niund tools (not shown) are applied on e»:h side portion 51^ 51b along major axis 69. ' 
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These defonning tools press inward toward each other, each forming a single large depression or bight 
81. At section line 26-26, the inner ends of bights 81 are nearly touching each other. Bights 81 face 
outward in opposite directions from each oOier. When bights 81 are created, not only will the 
dimension of upper section 51 shrink along major axis 69, but it will also shrink along minor axis 71. 
5 Also, while collapsing, the upper ends of arms 67 move toward each other, resulting in a collapsed 
position effective diameter 85, shown by the dotted lines. 

The same deforming tools also move outer sidcwall portions 53b, 55b of branch seaions 53. 
55 inward to the position shown in Figure 29. This results in two bights 83 that are continuations of 
bights 81. Bights 83 feces in opposite directions and are located along major axis 69. The inner 
10 surface of each bight 83 will touch web 73 at the constant thickness section 80. The effective diameter 
85 is the same as that in upper section 5 1 . 

Referring to Figures 30 and 3 1, in the collapsed position, bights 83 wiU be in contact with the 
mterior surfece of the inner sidewall portions 53a. 55a. In die collapsed position, inner sidewall 
portions 53a, 55a along section line 30-30 will be flat, parallel to each otficr and parallel to web 73 with 
1 5 sticking out ribs 79, which is equally spaced between. 

Junction tool 49 will be employed the same as in die first embodiment. The operator will 
apply hydraulic pressure to the main casing and die junction tool 49. The hydraulic pressure will cause 
junction tool 49 to move from the collapsed configuration to die expanded configuration. The 
operator dien cements the casing and junction apparatus in the well. 
20 The operator vnU then lower driU pipe tiurough die casing and into branch section 55 to drill 

out plug 63 and to driU die otiier branch well. After drilling, casing for die odier branch well wUl be 
lowered dm>ugh die upper string of casmg and du-ough branch section 55. A liner hanger will support 
the upper end of the second string of casing within branch section 55. 

The invention has significant advantages. Collapsing die junction tool by pressing inward on 
25 opposite sides to form symmetrical bights provides an effective means to reduce die overall diameter. 
The support member allows movement from die deformed position to the expanded position while 
reinforcing die branch junction to support high opexating pressures. The stress relief radius reduces 
strain at die comers between die web and die arms. The constant diickness section in die web spread 
deformation in die hi^^ loaded separating wall between die branches. 
30 While the invention has been shown in only two of its forms, it should be apparent to diose 

skilled m die art that it is not so limited, but susceptible to various changes widiout departing from die 
scope of die invention. 
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I CLAIM: 

1. In a wel] casing junaion apparatus H or 49 for connecting an upper string of casing to a pair of 
lower strings ofcasing. having an upper section l5or 59-51 with a longitudinal axis 17 or 57 and being 
adapted to be connected to the upper string of casing 13 or 61 above the apparatus, and a pair of 

5 branch sections 25. 27 or 53, 55 that join each other at a junction with each other and with a lower end 
of the upper section and extend downward from the upper section for connection to the lower strings of 
casing, the junction apparatus being movable due to the application of internal force from a collapsed 
position to an expanded position in which both of the branch sections are substantially cylindrical; the 
improvement conq^ristng: 

10 a single depression 45 or 81 located on one side and a single depression 47 or 81 located on 

an opposite side of a lower portion of the upper section 15, 51 while the junction apparatus is in die 
collapsed position; and 

a single depression 45, 47 or 83 in an outer side of each of the branch sections that extends 
downward from one of die depressions 45, 47 or 81 from the upper section vMt die junction apparatus 
15 is in the collapsed position. 

2. The ^paratus according to claim 1 , wherein while in the collapsed position, each of the branch 
sections has an upper portion widi an inner side figl7 or 53a, 55a that is deformed from its 
configuration while expanded. 

20 

3. The apparatus according to claim I, wherein ^ile in die colb^sed position, the dqiressions in die 
\spper section AS. 47, 81 are substantially symmetrical, and the depressions in die branch sections 45, 
47,83 are substantially symmetrical. 

25 4. The qiparatus according to claim 1, wherein while in die collapsed position, die depressions on die 
outer side 53b, 55b extends inward into substantial contact with an interior surface of an inner side 53a, 
55a of each of the branch sections. 

5. The apparatus according to claim 1, further comprising a support member 65 joined to the upper 
3 0 section at the junction, having a tail section diat extends between the branch sections and a pair of arms 
67, each of the aims extendmg upward and joining the upper section 51, and wherein a line equally 
bisecdiig die anns and passing dmnigh die axis of die upper section is substantially perpendicular to a 
1 ine equally bisecting each of the branch sections and passing through the axis. 

35 6. The apparatus according to claim 5, wherein die tail section comprises a pair of ribs 79 
interconnected by a web 73 that is located in a plane diat bisects die arms, the web defining an inner 
separation wall between die branch sections at the junction with the upper section and having an upper 
portion 80 located on die upper edge of substantially constant section. 
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7. Tht apparanis according to claim 5. wherein the aims 67 move farther apart from each other when 
moving from the collapsed position to the expanded position. 

8. The apparatus according to claim 5, further comprising stress relief notches 76 formed at a comer of 
5 each of the arms 67 with the tail section. 
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9. A method for providing a junction between an upper siring of casing 61 and two lower strings of 
casing, comprising: 

(a) providing a junction oppamis 1 lor 49 that comprises an upper section 15 or 51-59 and a 
pair of branch sections 25, 27 or 53. 55 that join each other at a junctiwi with each oAer and with a 
lower end of the upper section and extend downward from tbt upper section; 

(b) coUapsing the junction apparatus into a smaller effective diameter by fomiing two 
oppositely fecmg single depressions 45. 47 or 81, in a lower portion of the upper section, and forming a 
single depression 45. 47 or 83 in an outer side wall portion of each of the branch sections; 

(c) connecting the upper section of the junction 15 or 59 apparatus to the upper string of 
casing 13 or 6 1 and running the junction apparattis into the well while collapsed; 

(d) while the junction apparatus is in the well, applying an internal force to the junction 
apparanis to cause the depressions 45. 47 or 81. 83 in the lower portion of the upper section and in the 
branch sections to substantially disappear, and causing the branch sections 53. 55 to move apart from 

20 each other. 



15 



10. The method according to claim 9. wlwrcin step (d) is performed by w 
to the junction zppansas, 

25 1 l.The method according to claim 9, wherein one of the lower sorings of casing is attached to one of 
the branch sections prior to nmning the junction ^sparatus into the well. 

12. The method aceordiqg to claim 11, wherein tiie other of the branch sections is plugged prior to 
nmiung ID the well and $tq)(d) Is perfonned by qyplying intenal fluid piessure to the junction 
30 apparaOB. 
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